
Relevant Milestone: Demonstrate scalable analytic verification technology on a major subsystem for 
Aerospace avionics.

Shown: The application of model checking to the DEOS real-time embedded aerospace operating system 
from Honeywell to discover a subtle error not uncovered using the testing techniques required for FAA 
certification. This impact of this error during flight could have been starvation of critical real-time flight 
calculations. Indicate the scaling of model checking by showing the average factor of increase in lines of 
code (yellow) and state-space handled (white) by each technique developed and, in the middle, a graph 
indicating the impact of these techniques with respect to the time taken to analyze a 1000 lines of code.   

Accomplishment / Relation to Milestone and ETG: Development of the Java PathFinder model checker, 
with accompanying set of synergistic verification technologies (including, abstractions, slicing, partial-order 
reduction, intelligent search and environment generation techniques) to enable the efficient analysis of 
object-oriented, concurrent programs such as those found in the next generation of avionics systems (e.g. 
the DEOS O/S for Integrated Modular Avionic systems). These model checking technologies have 
significantly reduced the effort required to analyze avionics software: currently we analyze 1000 lines of 
code per day compared to state of practice of 50 LOC/day in 1998.   

Future Plans: Develop techniques to allow guarantees for correct behavior under certain assumptions that 
can be checked during actual execution using run-time program monitoring.  Also, development of 
“learning” algorithms whereby the model checker’s search strategy can be adapted according to the 
structure of the program being analyzed.
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